10 proteins PB1, PB2, PA, HA, NP, NA, M1, M2, NS1, NS2/NEP proteins 



translation 



10 (+) mRNAs (JU>- 



poiy(A) 



RNA polymerase II (pol II) 
(splicing) 



p ri CMV 



t T 



ATG- 



viral cDNA • 



Pih 



a„BGH 



RNA polymerase I (pol I) 



8 (-) vRNAs <- 



NCR 



NCR 



•PPP 



PB1, PB2, PA, HA, NP, NA, M, NS-vRNAs 



AHea1/HK/W312/97 (H6N1) 



dsDNA 
6GGEE9BH- 



GGGA- 



IvJfW 



GGGA- 



GGGA- 



GGGA- 



GGGA- 



GGGA- 



GGGA- 



I 



RNA extraction 

8 Reverse transcriptase-PCRs 

Digestion of PCR fragments with 
BsmBl or Bsa\ 



1 



. . ♦ ACT 



H533ttat 

TTAT 



■ TTAT 



■TTAT 



■TTAT 



■TTAT 



-TTAT 



•TTAT 



Insertion into pHW2000-BsmBI 



BsmBl BsmBl 

3 1 -kti^aaJSJS^ 1 




FjG.3 A 



Expression plasmids 
pHW241-PB2- 

pHW242-PB1 



PijCMV t, 



PB2 



PB1 



pHW243-PA 



PA 



pHW244-HA H 



HE 



HA 



PHW245-NP - t^m +l 



NP 



PHW246-NA 



pHW247-M 



pHW248-NS 



NA 



Ml M2 I 




Infectious influenza A virus 
A/Teal/HK/W312/97 (H6N1) 



5 



unidirectional pol l-pol II transcription system: 
protein 



t 



translation 



<+) mRNA ^ <*H2J y*A> > paiyA 

f poll! 

PirCKV , ! Sjibflh 

h y^^f^m»-¥^mJ KKtti viral cDNA j fr ragaaai 

Pit. t x 

i poll 

(+} cRNA W > pti 



BsmHl Kpnl ExmBl 

-CGGGTTATTGGA6ACGGTACCGTCTCCTCCCCCCC- 
- GCCCAATAKCCTCTGCC AT GGC AG AGG AGGGGGGG- 




pHW11 



protein 



mRNA (+) 



translation 



t 



outer transcription unit 



p(mRNA) 



NCR ORF(s) NCR! 



viral cDNA 



p(- RNA) 



inner transcription unit 



(-) RNA*<- 



protein 



mRNA (+) 



translation 



outer transcription unit 



p(mRNA) 



I NCR ORF(s) NCR 



p( + RNA) viral cDNA 

inner transcription unit 



(+) RNA 



VP-Piasmids VP5 VP8 




NSP-Plasmids 




>|r^VP3(cap) 




NSP5 NSP6 



i (-) strand RNA viruses 



Segmented 



Orthomyxoviridae: Influenza A, Influenza B, Influenza C, 
Thogoto virus, Dhori virus 



5'capl " ^ ^A.-OH 3* 

f 

m RNA synthesis 

3' -^^^^^^^^^^■■■■NK 5' (') strand genome RNA 
Replication 

S.* ( + ) 

complement 



g, I y (+) strand full length 



;"^0^HHHHHHH^^HIHHHI 5' (') strand genome RNA 



Unimolecular 

Monon&gavlrates: Bornaviridae, FHovlridae, Paramyxoviridae, Rhabdovlridae 



C apE!^^A n -OHcapIE^^A 1 ,-OH ca P^^A fl -OH capEH^^S^^-OH 

t 

mRNA synthesis 

^-^^^■■■■■■^^^^^■^^^^^■■■■■■■■^^^^^■^^^^H 5' strand genome RNA 

^ Replication 



(+) strand full length 
complement 



5< {-) strand genome RNA 



l4g.11 



B Ambisense RNA viruses 

Arenavlrtdae, Bunyavlridae 



5' cafl . ^ 0H 3 . 

^ mRNA synthesis 

3 ' '^^^■^■i^Mi^B^BM 5' 'ambisense {+/-)' genome RNA 
|, Replication 

5 ' * ^» 3' full length complement 

i 

OH3' ( '--VJ cap y 



C 



Double-stranded RNA viruses 

Reoviridae 



► 3* ( + ) strand 

1 1 /\ . ^ genome RNA 

15* (-) strand 

mRNA synthesis 

<aH: -"^^''- : -^ >3" 5can | K ^ .. 

|. ^ Replication 
protein 



z 
o 



R ^ ^ D (+) strand RNA viruses 



PicornavMdae: Enterovirus, Rhlnovlrus, Cardlovlrus, Aphtovlrus, Hepatovlrus, Parechovlrus 



51 IREgJ wq^Jfflffl^^ y KmQH w stran(J cenome RNA 

| Replication 

3 < ^^^^^^————————i—————————^^^— (-) strand full length 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ complement 



5 '||RES| - ^ ^ ^r^^^'^ aS^ff^ y KtOH (+) strand Qe nomeR NA 

[mRNA] 

FlavlviritSae: Hepacivirus, Pesttvirus 

5' | IKES p.- , ^ ^fi^^i^^m*-***^ ^^ y 0H (+ , strand S eno m e.RNA 

| [mRNA] 
I Replication 

complement 



5 TTRES 1 ^ s ^h^a^^^ ^pp**** v^^^+qg^ y OH (+) strand qenome RNA 

[mRNA] 



Flaviviridae: Flavivirus 

Replication 



3' OH (+) strand genome RNA 
[mRNA] 



(-) strand full length 
complement 



5» ,cap a^,.,..^^;^^ 3 . 0H strand qenome RNA 

[mRNA] 



Togavlridae and Coronavlridae 

gLca p ( ^^>J*^^ 3 , AbOH (+) strand Qenome RNA 

j [mRNA] 
I Replication 

^^^rt^^^^^^^^^^^^^^M^^^^^^^^^^^^^^^— c. (-) strand full length 

complement 



cap \m^m^mm^^^^^ sub ^mRnm HHt) 



S^\U«#to^^ (+) £trand qenome RNA 

[mRNA] 



